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Abstract 
Modern civilization faces grand challenges: first and foremost the task of conserving resources and protecting climate to 
safeguard our living conditions on earth. The starting point for mastering this challenge is technological progress as a result of 
human striving for excellent performance. However, technologies can only have the desired effect if society actually embraces 
these advances. Detailed monitoring often proves a lack of compliance of technical systems in operation. In most of the cases this 
turns out to have manifold reasons addressing the whole value chain, legal and economic structures and missing awareness. The 
success of a transformation process intending the inevitable mitigation of greenhouse gases by radical enhancement of efficient 
energy technologies and shifting to renewable energy sources depends initially on the ability of our politicians to realize this 
complexity and to take the consequent decisions. Subsequently appropriate measures are essential to raise awareness in society 
and to integrate all parties involved. Actually the innumerable amount of single activities is poorly interconnected and does not 
achieve the compulsory impact.  
This paper describes on-going activities concerning the development of an international competition format “European Energy 
Avantgarde”, attempting in this regard to sketch a scenario of international collaboration in future. 
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1. Introduction 
The transformation towards more sustainable and thus renewable energy use is a global issue. In 2011 the 
German Advisory Council on Global Change (WBGU) published its internationally accepted Flagship Report 
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“World in Transition – A Social Contract for Sustainability” [1]. The manifold important findings emphasize the 
time pressure concerning mitigation of man-made emissions relevant for climate change. The economic implications 
of a delay concerning appropriate reaction threaten living conditions of future generations.  
Already in the 1970s scientific publications indicated that due to the limitation of global recourses a dissipative 
handling of fossil fuel would be problematic. The large number of reports that followed did specify more and more 
details and urged by drawing drastic scenarios. International politicians acknowledge the relevance of the 
threatening scenarios. The number of conferences, Chartas and activities are enormous, but the bottom line is that up 
to now there is no common global policy, no binding enactment on mitigation of greenhouse gas emission nor a 
concept for economic boundary conditions for such a paradigm shift has been adopted.  
For more than 30 years the programs of the International Energy Agency give evidence to the fact, that 
international cooperation is acknowledged to accelerate dissemination of technological innovation. On the other 
hand this influence is predominantly limited to scientific and governmental institutions. New, most efficient 
technologies do not enter market via IEA. In [1] international collaboration of UN and or IEA is emphasized as key 
to start the process of transformation aiming at a new social contract.  
The description of social and economic preconditions and historic examples will in the following provide 
arguments for intensified international collaboration: using the format of competition to integrate all social groups 
on global scale and providing a lasting and powerful establishment, which is required for the intended 
transformation. 
2. Competition: a principle of civilization 
Since the beginnings of mankind human beings became aware of their skills: collaborating and competing at the 
same time. Competition is a “human principle”. In economic, technological, sportive and military area it was key-
driver of any further development. 
A behavioral attitude of human beings is the projection from subject generated faults on objects. Our 
consciousness correlates problematic issues to objects –which represent in general only the effect -as real challenge. 
Awareness is lacking for the fact that the cause lies in our –the subjects- behavior: “Climate change” - not our 
abundant waste of resources- is the “problem”. 
From the psychological point of view a recently finished study addresses the impact of competitive superiority in 
between-group competition. The economist Sääksvuori states that competition between groups creates an incentive 
mechanism to modify cultural attitudes. Politics could make use of this and create mechanisms e.g. to save energy 
[2, 3]. Beyond this the perception of competitive events creates further mechanisms. Excellent sportive performance 
for example functions as paradigm and often intensifies the motivation of the recipient concerning the own lifestyle 
and/or sporting activity.  
A specific function that lies in competitive formats is the potential to bundle and integrate. Related to disciplines 
of sports it can be assumed that participants and spectators gather also insights in other disciplines than the one they 
are practicing our following. This potential is of huge importance regarding the complex variety linked to the energy 
issue. One obstacle to achieve integrated roadmap against further dissipation of energy is the fragmented 
understanding. Depending on the affiliation the image section is differing and only partly overlapping. The ‘visible 
section’ can be expanded by competitive events, if the format intends to stimulate this. This underlines the 
importance of international as well as ‘inter-professional’ and ‘inter-institutional’ collaboration.  
Currently a huge number of activities, competitions for transfer, awareness and capacity building are already 
ongoing. But related to the importance of the challenge the existing activities do not achieve a level representing the 
‘critical mass’ for starting and standing a long-term process. Again the comparison to the sportive world is helpful: a 
lot of sportive events take place over the time but only the Olympic Games in their interval achieve to attract 
worldwide attention. The effect of the Games on society can be described as catalytic function: actuating processes 
without being part of them. 
For athletes the performance is limited and also technical solutions only approximate the physical limitations. In 
the competition the stochastic element therefore has a thrilling effect: as only a regular measured ‘run’ documents 
the performance and justifies the award. Hence the temptation to cheat exists since primitive times. As consequence 
intensive controls and severe punishment is important to guaranty fair conditions. 
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Economy is structured as competitive format. Since the 1970s tendencies to disconnect the asset from real 
physical variables commonly occurred, avoiding the principle of equal opportunities. As energy and money are 
integral factors of economy expressed in the gross domestic product (GDP), it is conceivable to link the value of 
money with energy as physical scale-comparable to mass in ancient times. This paper cannot discuss this debatable 
issue in depth, but it has to be mentioned as actually the principles of a ‘scale-less’ economy prohibit technical 
solutions for more efficiency or better use of renewable energy with the argument of economic inefficiency. If 
technological progress for transformation is political intention, the economic boundary conditions have to be further 
developed as a sine qua non. 
 
In the ancient Greek world disciplines like wrestling, javelin throw and running were essential to defend and 
maintain the `polis` against their hosts. Today other disciplines are required as the threat is anthropogenic climate 
change. Modern civilization in a globalized world differs considerably in terms of complexity from ancient world, 
but humans behave almost following a similar model. The Olympic Games and the Olympic Values “Excellence, 
Respect and Friendship” are today the most prominent example, how a competition serves also for the development 
of a worldwide social net promoting peaceful coexistence. The historic example demonstrates how long lasting – 
even if interrupted - the influence can be. The continuity -outlasting the horizon of legislative intervals- is one main 
requirement for successful policy on climate protection [1].  
2.1. Classical modern architecture and industrial revolution 
In the history of architecture it was in the beginning of the 20th century, when competitive exhibitions became 
relevant for a new definition of architecture and building related technology: the Arts and Crafts movement in UK, 
the Werkbund and the school of Bauhaus created, what we still today call `Modern Architectureϣ. New design and 
technological innovation was inventedϋconsequent to the means that industrialization provided.  
 
In this context the Internationale Bauausstellung (IBA) is of mayor relevance. Starting point of this movement is 
the settlement for artists “Mathildenhöhe“ in Darmstadt from 1901 where the objective was to find a new form 
expressing the changed living conditions in industrialized and growing urban context. The famous IBA 
“Weissenhofsiedlung” from 1927 in Stuttgart as built manifest documented, how strong architecture, politics and 
society mutually affect each other. The IBA’s that followed in 1952, 1987, 1999 and 2010 had their specific focus 
mainly addressing regional development. The IBA 2013 at the stream island in Hamburg-Wilhelmsburg for the first 
time explicitly focused on the issue “city in climate change” [4].  
It goes without saying, that most of the IBA buildings still give evidence of their programmatic background to 
millions of visitors since their erection. Besides this the fact, that the format IBA is no competition but an exhibition 
in real urban context, is the main difference compared to Solar Decathlon. 
2.2. Solar decathlon 
Currently the international students contest Solar Decathlon (SD) is one of the most successful examples how the 
spirit of competition inspires people.  
 
The U.S. Department of Energy Solar Decathlon is an award-winning program that challenges collegiate teams to 
design, build, and operate solar-powered houses that are cost-effective, energy-efficient, and attractive. The winner 
of the competition is the team that best blends affordability, consumer appeal, and design excellence with optimal 
energy production and maximum efficiency. The first Solar Decathlon was held in 2002 and since then occurred 
biennially in 2005, 2007, 2009, and 2011. In 2013 the event will take place Oct. 3–13, at Orange County Great Park 
in Irvine, California. The purpose of SD is to educate students and the public about the money-saving opportunities 
and environmental benefits presented by clean-energy products and design solutions and to demonstrate comfort and 
affordability of homes that combine energy-efficient construction and appliances with renewable energy systems 
available today [5]. 
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Modelled after the U.S. Department of Energy Solar Decathlon, the first Solar Decathlon Europe was held in 
Madrid, Spain, in June 2010 as in 2007, the Spanish and U.S. governments signed a memorandum of understanding 
in which the Spanish Ministry of Housing committed to organize and host Solar Decathlon Europe [6]. 
 
One important outcome of the event was the ‘Declaration of Madrid’- a conclusion of the faculty advisors of 17 
participating teams [Appendix A]. The declaration recommends that: 
1. “The European Union has to provide support for future events, participating teams, the subsequent use of 
houses, and wider dissemination of research. 
2. Increase educational outreach within Europe by holding the event in different European countries. 
3. The event should be further developed towards a profile reflecting dense urban living, building renovation 
and life cycle cost – in order to fully satisfy human needs. (…) Solar Decathlon Europe 2010 is just the 
start. We all are committed to make this event a real catalyst for change.” 
 
Again in 2012 Spain hosted the competition and a workshop discussed the potential of modified concepts [7]. In 
August of 2013, the Solar Decathlon was held in Dotang, China. Nineteen entries took part in the competition. Each 
team addressed specific problems related to their local situations. The Team University of Wollongong, Australia 
won the SD-China 2013 with a retrofitted house. 
 
The French federal government, in conjunction with the SDE 2012 event, signed agreements with the U.S. 
Department of Energy to hold the Solar Decathlon Europe in 2014. For 2014 the organizers have further adjusted 
the scoring and rules. Some of the issues raised in the Madrid Declaration from 2010 and from the on-going 
discussions about the evolution of the Solar Decathlon in Europe are incorporated. 
 
In ten events held up until 2014 in USA, Asia and Europe, almost 200 houses involving about 20.000 people in 
academia will give evidence on the success of SD attracting about 2 million visitors. Yet, there is no central registry 
of these buildings, and information to be found is not consistently documented.  
The organizational structure of SD is based on bilateral Memorandum of Understanding between the US 
Department of Energy and the host country. This implicates that major modifications of the SD-format are not 
subject to international cooperation. To underline its global relevance international coordination would be helpful, 
but depends entirely on the openness of the host. The regulations and procedures in past and onϋgoing Solar 
Decathlon events proof slight modification of the format. The scientific community having participated in some of 
the earlier SD seeks to provide a more elaborated scientific background. Due to the organizational structure of SD 
beyond the interpretations of former teams up to now no concerted action was possible. 
2.3. European energy avantgarde - initiative for international collaboration, competition and excellence in energy 
technologies 
The starting point of this initiative was the award ceremony of the SDE2010 in Madrid, when the ‘Declaration of 
Madrid’ was proclaimed. Since then a small working group consisting of staff from the energy research unit at 
German Federal Ministry of Economics and Technology and the author were engaged to create a network and 
identify ways to install a competition –regarding at the tradition of competitive exhibitions in Germany-in real urban 
context addressing the needs of European energy politics.  
 
The initiative addressed the European Commission (EC) at meetings in Brussels together with colleagues from 
the SDE organizers from Spain. Bilateral consultation with the French SDE organizer document vital concern to 
collaborate aiming at evolution of the existing format and a stronger engagement of EC.  
 
In Germany the development of a competition format is on-going thanks to the voluntary support of a large 
number of scientists and industry stakeholders. Details have still to be worked out, but some fundamentals for a 
possible configuration of the European Energy Avantgarde are as follows: 
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1. Venue in real urban context: The competition shall demonstrate holistic concepts for a future sustainable 
energy system in Europe´s end use sector to avoid climate change. The predominant energy end use in 
existing building stock all over the continent requires innovative and creative solutions for increasing 
efficiency and integrating renewable energy sources taking into account the specific structural and climatic 
conditions of European buildings, quarters and cities. 
2. Energy Olympiad: European Energy Avantgarde is open to “new disciplines”. In relation to energy 
efficiency, renewable energy sources and sustainability for our built environment disciplines as manifold as 
those in Olympic Games can be conceivable: new materials, innovative components, optimized 
technologies for buildings and quarters, commissioning, metering and energy management systems not 
ending at instruments for a green economy. It is desired to prominently include Solar Decathlon Europe. 
3. Interval: A regular celebration of the competition is necessary to bundle and amplify onϋgoing activities 
and initiatives. An interval of 4 years seems to be reasonable with regards to speed of progress in this 
specific area. 
4. Event: European Energy Avantgarde as regular event shall provide the stage to measure international 
efforts and success on the path of transformation integrating broad parts of economy, science and society. 
Therefor the energy Olympiad shall be accompanied by events like scientific conferences and meetings of 
international committees. 
Fig. 1. Logo of European Energy Avantgarde: the triangles symbolize different disciplines. 
Of course it cannot be the intention of such a competition to be limited to a continent. But for the initial phase it 
is considered to be easier to start in the European context, as the conditions with regards to climate, population 
growth and technological development differ considerably. Hopefully the idea will grow similar to the one of the 
Olympic Games.  
 
To underline the role of the European Commission concerning its decisive function in legislation and energy 
research it is proposed that the European Commission shall support the European Energy Avantgarde as integrated 
part of their work programs in Horizon 2020.  
 
The constitution of an international committee within the international frameworks of OECD and EU is necessary 
to initiate and manage the organizational process. The building related Implementing Agreements of the IEA could 
function as ‘backbone’. Within the EU the implementation of an ERA-NET is conceivable as first step.  
The committee should work as “catalyst” and have decisive function in relevant aspects such as: 
• Supervision of the sub-committees on formats, regulations and competition development 
• Ensuring and organizing regular Energy Avantgarde celebrations 
• Promotion of the values following those of the Olympic Games 
Ь Judging panel for selection and contract party for hostϋcountry 
• Election of the chairpersons for each jury of the relevant disciplines 
• Contact for communication with relevant bodies such as UN, IEA etc. (networking) 
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A country willing to host the European Energy Avantgarde has to guarantee that resources for scientific staff and 
funding for the competition as well as the events is provided in national and local budgets. A specific application 
procedure has to be defined and supervised by the Committee. 
3. Conclusion 
The success of a transformation process intending the inevitable mitigation of greenhouse gases by radical 
enhancement of efficient energy technologies and shifting to renewable energy sources depends initially on the 
ability of politicians to realize this complexity and to take the consequent decisions.  
Subsequently appropriate measures are essential to raise awareness in society and to integrate all parties 
involved. Actually the innumerable amount of activities is poorly interconnected and does not achieve the 
compulsory impact at international level.  
Competitions are commonly used in numerous technology programs, but few of them successfully achieve to 
have an impact, beyond the experts in the relevant field, on society as a whole. The “Solar Decathlon” (SD) for 
experimental residential buildings is a prominent example. Addressing students as target group it is lacking from 
persisting interconnection with a concrete urban context with its specific requirements and consistent international 
organization structure to provide further development. 
Competition is a feature fitting well with the nature of mankind. Examples show that it was crucial to enable the 
community to achieve excellence in an area that was relevant for survival or hegemony. Regarding the current 
challenge it is advisable to activate the stimulus of competition in international collaboration to protect our climate 
and preserve acceptable living conditions for coming generations.  
In consideration of the above mentioned the European Energy Avantgarde is proposed as a concept open to the 
international community for further development. Aspiring to function like an Energy Olympiad this competition is 
assumed to gather the critical mass required for a great transformation. 
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Appendix A. Solar Decathlon Europe Proclamation 
We, the faculty advisors of the 17 university teams participating in the first Solar 
Decathlon Europe, make the following proclamation on 27 June 2010: 
 
1. Solar Decathlon Europe has exceeded expectations as a learning 
 experience for students from all over the world, providing the 
 interdisciplinary educational opportunity of a lifetime and international 
 exchange of ideas. 
 
2. Solar Decathlon Europe has exceeded expectations as a public  
demonstration and educational showcase for consumers, homeowners,  
and building designers & industry as well as the general public. 
 
3. Solar Decathlon Europe has successfully advanced the development of  
sustainable architecture and Zero Energy Buildings 
Therefore, we have the following recommendations for Solar Decathlon Europe: 
 
1.  The European Union has to provide support for future events, participating 
teams, the subsequent use of houses, and wider dissemination of research. 
 
2.  Increase educational outreach within Europe by holding the event in 
different European countries. 
 
3.  The event should be further developed towards a profile reflecting dense 
urban living, building renovation and life cycle cost – in order to fully satisfy 
human needs. 
 
On behalf of the 17 participating universities of the 2010 event, we congratulate  
the organizers of Solar Decathlon Europe and the Spanish Ministry of Housing for 
an impressive and highly successful competition. Solar Decathlon Europe 2010 is 
just the start. We all are committed to make this event a real catalyst for change. 
Thank you very much. 
 
Signed: 
Instituto de Architectura Avanzada de Cataluna/ Universidad CEU Cardenal Herrera/  
Universidad de Sevilla/ Universidad de Valladolid/ Universitat Politècnica de Catalunya/  
Arts et Metiers Paris Tech/ Ecole Nationale Superieure d’Architecture de Grenoble/  
Bergische Universität Wuppertal/ Hochschule für Technik und Wirtschaft Berlin/  
Hochschule für Technik Stuttgart/ University of Applied Sciences Rosenheim/  
University of Nottingham/ Aalto University/ University of Florida/  
Virginia Polytechnic Institute and State University/ Tianjin University / Tonjiy University 
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